Introduction
Streptomyces strains produce wide varieties of bioactive compounds. However, the discovery rate of new antibiotics from ubiquitous strains has been declining. In order to discover new bioactive compounds, one should screen varieties of genera as wide as possible, especially those rarely isolated. It is therefore necessary to improve or establish isolation methods of specific rare actinomycete genera such as Actinobispora [1] [2] , Sporichthya 3) , Planobispora 4) , Planomonospora 5) and Actinomadura rugatobispora 6) .
For this purpose, the author attempted to use gellan gum as the medium-solidifying agent instead of agar. Gellan gum is a polysaccharide produced by "Pseudomonas elodea" and is used for plant tissue culture as a solidifying agent with growth stimulatory effect. First, the author examined the effect of a variety of solidifying agents including conventional agar on the growth of Actinobispora yunnanensis IFO 15681 T , and found that gellan gum best stimulated the formation of aerial mycelium as well as aerial spore. The same effect of gellan gum was also exhibited in other actinomycete genera so that identification of Sporichthya, Planobispora, Planomonospora, and A. rugatobispora was facilitated. Consequently, the isolate profile on the newly established media allowed the author to survey and discuss ecological aspects of these genera.
Selective Isolation and Distribution of Actinobispora
Jiang et al. reported the genus Actinobispora in 1991 among the strains isolated from soil samples collected in Yunnan, China. Three new species of this genus were established by Xu et al. in 1999 on the basis of the morphological and physiological characterization as well as phylogenetic analysis of 16S rRNA sequences. Since there has been no report on the distribution of this genus in geographical locations outside China, the author's effort was first focused on the genus Actinobispora, and tried to develop a selective isolation method for this genus. A. yunnanensis IFO 15681 T was chosen for the basic research and found that this strain did not produce aerial spores, a diagnostic characteristic of this genus, on conventional isolation media. However, on a medium containing gellan gum plus calcium chloride, the strain produced aerial mycelium as well as aerial spores so that this genus was readily recognizable. Spores of Actinobispora strains were tolerant to dry heat treatment at 110ºC for 15 min. As to antibiotic resistance, Actinobispora strains were resistant to 1 mg/ml of leucomycin and novobiocin as well as to 0.5 µg/ml tunicamycin to which Streptomyces strains were sensitive. Owing these characteristics, the author was successful to isolate Actinobispora strains from 105 (18%) out of 574 soil samples collected in 23 different countries. It was therefore remarked that Actinobispora strains might be distributed worldwide.
Selective Isolation and Distribution of Sporichthya
The genus Sporichthya is characterized by a Gram positive type of cell wall containing a relatively large amount of LL-diaminopimelic acid. Aerial mycelia formation is initiated uprightly on the surface of the medium by holdfasts, which are outgrowth of the wall of the basal cell. Substrate mycelium is not formed. The genus Sporichthya was described by Lechevalier et al. in 1968, and appears to be a rare taxon, since only five strains of this genus have been isolated by Lechevalier et al. during the past 20 years. They found the colonies of Sporichthya strains by using the light microscope. The author also confirmed this when S. polymorpha KCC A0089 T was incubated on conventional isolation media; because of its poor growth, it was difficult to be recognized with naked eyes. Among various media tested, the best growth was observed on humic acid-vitamin gellan gum (HVG) medium. Because a bivalent cation (2 to 15 mM) is indispensable for solidifying gellan gum solutions, effects of various cations and solidifying agents on the growth of Sporichthya strains were examined. Combination of gellan gum and 2 mM CaCl 2 was necessary for good growth of Sporichthya strains. In contrast, the combination of MgCl 2 (or MgSO 4 ) with gellan gum or that of CaCl 2 with agar resulted in poor growth. Then, HVG isolation plates in combination of centrifugation method were used to isolate Sporichthya strains from 466 soil samples collected in 28 countries. Consequently, Sporichthya strains were obtained from 21 soil samples (4.5%) collected in Argentina, Belgium, Bolivia, France, India, Japan, Papua New Guinea, Spain, Taiwan, the United Kingdom, and the United States. To my knowledge, this will be the first report on the distribution of Sporichthya strains at locations other than the United States or Japan.
Selective Isolation and Distribution of Planobispora
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Selective Isolation and Distribution of Planomonospora
The genus Planomonospora was reported by Thiemann et al. in 1967. The genus is characterized by the formation of cylindrical to clavate sporangium containing motile sporangiospores with peritrichous flagella. Baiting techniques using pollen or keratin, chemotactic methods, and centrifugation methods were developed for selective isolation of zoosporic actinomycetes. However, little is known about the distribution of Planomonospora, especially for P. venezuelensis. While Planomonospora strains did not produce sporangia on conventional isolation media for actinomycetes, good sporangium formation was observed on HSG (pH 9.0) when 5 to 20 colonies per plate grew. Since expression of strong motility may lead to the highly selective isolation of zoosporic actinomycetes, the author attempted to establish a flooding solution that would stimulate motility. It turned out that a flooding solu- a Water gellan gum medium contained 5 mM CaCl 2 and 7 g gellan gum in 1,000 ml distilled water. tion containing skim milk was particularly effective; Planomonospora spores 3 to 42 times more than those obtained using distilled water. Bringing the pH of the flooding solution to alkaline range (pH9-10) resulted in the stimulation of the motility of Planomonospora strains (P. parontospora group, pH 9.0 and P. venezuelensis group, pH 10.0). Then, using the flooding solution of 0.1% skim milk in 5 mM CHES buffer (pH 9.0), the distribution of Planomonospora strains in 1,200 soil samples collected from 28 countries was surveyed. Strains of P. parontospora group were obtained from 131 soil samples (10.9%) from 14 countries. Strains of P. venezuelensis group were obtained from 13 soil samples (1.1%) from Bolivia, Cyprus, Egypt, Greece, India, Japan, New Caledonia, and
Turkey. It was thus likely that P. venezuelensis group were widely distributed in soils of tropical to temperate regions. To my knowledge, this will be the first report concerning the isolation of strains of P. venezuelensis at different locations from those in Venezuela. bispora IFO 14382 T produced abundant spores on HVA isolation medium. However, my isolate of A. rugatobispora did not produce spore on media that are generally used for the isolation of actinomycetes. To improve the isolation of this species, HMG isolation medium was developed ( Table 1) . HMG isolation medium containing antimicrobial agents (100 µg/ml gentamicin sulfate, 20 µg/ml ampicillin sodium salts, 50 µg/ml trimethoprim, and 10 µg/ml nalidixic acid) in combination with dry heating of soil samples at 120ºC for 60 min was used to isolate A. rugatobispora strains from 547 soil samples. As results, 260 strains of A. rugatobispora were obtained from 148 soil samples (27%) from 21 different countries. Miyadoh isolated about 10 strains of A. rugatobispora from the soil samples collected in Japan during 10 years. So far Miyadoh's report has been the only one concerning distribution of this specie. My results revealed that A. rugatobispora is worldwidely distributed. Selective isolation methods for rare actinomycetes were developed by using the gellan gum isolation medium. These results were summarized in Table 2 and Table 3 . Scanning electron micrographs of isolates were shown in Fig. 1 . 
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